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TRICH XUAT DAU CNSL

STUDY ON CASHEW NUT SHELL CHARACTERISTICS AND PROPOSE CNSL OIL
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TOM TAT

Bén canh hat diéu, vé hat diéu ciing la mot san phém co gia tri, khong nén xem la mot phé
phdm ma la san pham phy ché bién. Vo hat diéu dwoc xem la mét nguon nguyén liéu tdi tao sinh
hoc (renewable bio-materials) da nang, dac biét trong viéc ung dung ché tao cdac vat liéu chire nang
(functional materials) va héa chat thay thé (alternative substances). Tuy vdy, tiém nang kinh té va
vng dung ky thudt ciia nguyén lidu nay van con chua dwoc khai thac ding mire khong chi & Viét
Nam ma cd trén thé gi6i. Bai bdo nay thuéc chudi cac nghién civu, danh gid mét cach day di vé ky
thudt khai thdc, xir Iy, luu trit va sie dung loai nguyén liéu nay. Trong do, phan thir nhdt trinh bay
vé cdc ddc tinh ciia vé hat diéu va cach thire chiét xudt dau CNSL (Cashew Nut Shell Liquid) tir vo
hat diéu, cing vdi thiét ké ciia cum mdy ép cé thé dwoe img dung trong céng nghiép. Bén canh do,
ba ép sau ép dau c6 thé dwoc ché tao thanh cdac logi vit liéu, phdn bon hodc nhién liéu dot véi nhiét
tri cao.

Tw khéa: Vo hat diéu; Trich xudt dau diéu; CNSL; May ép truc vit; Sinh khéi.
ABSTRACT

Besides cashews, cashew nut shell is also a valuable product, should not be considered a
waste product but a by-product of processing. Cashew nut shell is considered a versatile renewable
bio-materials source, especially in the application of functional materials and alternative chemicals.
However, the economic potential and technical application of this material have not been fully
exploited not only in Vietnam but also in the world. This article belongs to a series of studies, fully
evaluating techniques for exploitation, processing, storage and use of this material. In particular,
the first part presents the characteristics of cashew nut shell and how to extract CNSL (Cashew
Nut Shell Liquid) oil from cashew nut shell, along with the design of the press assembly that can
be applied in industry. Besides, the oil press residue can be made into materials, fertilizers or fuels
with high calorific value.

Keywords: Cashew nut shell; Cashew oil extraction; CNSL, Screw press, Biomass.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 294, thang 9 nim 2022 11

cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Ngoai gia tri kinh té khong thé chéi cai
cta hat diéu, vo hat diéu con 1a mot nguén thu
nhap dang ké, n6 duoc coi nhu mot loai vt liéu
sinh hoc tai tao da nang, dac biét trong san Xuét
cac loai vat liéu churc ndng va céc chét thay thé
(C.S.KiLinetal., 2014). Tuy nhién, tiém ning
kinh té va cac ung dung k¥ thuat ciia né van
chua duoc khai thac day di khong chi ¢ Viét
Nam ma con trén toan cau.

Nhan hat diéu dugc bao vé boi mot 16p
mang (con goi la vé lya) va mot 16p vo cung
& dang to ong c6 chta ddu (Hinh 1). Phan v
chiém 2% khdi lugng ctia hat diéu, 70-75% la
phan vo6 cimg va phan con lai 14 khéi luong cua
nhan diéu. CNSL (Cashew Nut Shell Liquid) 1a
mot loai chat long ho dau chua trong vo cing
c6 mau nau sam (Hinh 2).

Dau CNSL c6 thé dugc chiét xuat tir
v6 hat diéu, phan ba con lai sau khi chiét xut
CNSL c6 thé duogc ché tao thanh vat liéu mai,
phan bon hodc nhién li¢u ddt ¢6 nhiét tri cao.

Ngoai ra, CNSL va cac san phim phy
ctia nd nhu cardanol dang c6 nhu ciu trén thi
truong chau A trong cac ing dung cong nghiép
nhu san xuat polyme, 16p phu cach dién va mot
sO tién chat hoa hoc. Tai Viét Nam, CNSL va
phan vo con lai sau khi chiét CNSL duoc dinh
gia dé san xuét ning luong. Nghién clru ndy s&
1am ndi bat cac loai chat thai ché bién hat diéu
khac nhau va céc tmg dung cta no.
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Hinh 2. Dau CNSL da gan loc

V6 hat diéu 1a mot dang sinh khoi
(biomass), nhung n6 c6 nhimg dic diém khac
biét so véi cac ho sinh khéi khac 1a n6é duge
chia thanh hai san phdm phu: CNSL & dang
16ng va ba ¢ dang rin. Do dé, diéu quan trong
can luu y 1a xir Iy vo hat diéu c6 nghia 1a xu ly
kép: CNSL va b hat diéu.

Pic diém vo hat diéu phan biét vo hat
diéu vai cac loai sinh khoi khac:

« CNSL 1a mot hon hop cua cac dan xuat
phenolic.

« CNSL rat chua va hai da vi cac dan xuét phenol
xam nhap vao da rat nhanh, giy bong da.

« Ba vo rat dé 1én men, sinh nhiét khi chét
thanh dong.

» Phan ba cia vé c6 chita CNSL, khi ¢6 tic
dong nhi¢t co thé 1am cho CNSL bay hoi,
gy 6 nhiém khong khi va nhiém doc cho
moi truong.

Do nhiing dic diém nay, cac quy trinh
va giai phap dugc lya chon dé xtr 1y, bao quan
va sur dung vo hat diéu, CNSL va ba hat diéu can
dugc nghién ctru ky ludng va sira d6i phii hop
d6i véi viée sir dung sinh khéi thong thuong.

2. PHUONG PHAP NGHIEN CcUU

Dir liéu duoc str dung dé phan tich va dé
xuat phuong an ché bién vo hat diéu duoc thu
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thap trong qué trinh khao sat tai cdc nha may
ché bién hat diéu va vé hat diéu ¢ Viét Nam,
chi yéu & khu vuc Ddng Nai, Binh Phudc va
Binh Duong. Tai mdi dia diém khao sat, cac
cau hoi, trao d6i v6i k¥ thuat dich vu vé kinh
nghiém, nhiing diém quan trong can luu y va
thong s6 k¥ thuat.

Co ba loai tai li¢u va thong tin dugc
tham chi€u va sir dung trong bai bao:

« Dir liéu thyc té cua cac tin, bai, phong su
trén cac bao chinh théng thudc quan 1y cua
Bo Thong tin va Truyén thong Viét Nam.

« Cac ly thuyét giai phap va phuong phap k¥
thuat duoc trich dan va su dung tur céc tai
liéu chuyén nganh nhu: Perry’s Chemical
Engineering Handbook, Tai li¢u giang day
mon hoc Qué trinh va Thiét bi ciia Trudng
Pai hoc Bach Khoa Thanh phé H6 Chi Minh
-Tap 1,2,3 va4.

* Céc bai bdo nghién ctru, sach chuyén khao dang
trén cac tap chi khoa hoc chuyén nganh duoc
tham chiéu boi ISSN va ISBN, theo hé théng
phan loai Scopus va ISI cia Thomson Reuters.

Viéc bdo quan vo hat di€u sau khi ché
dat ra mot so van de, do la:

* Nguy co hda hoan.

« Rui ro vé moi trudng: CNSL rat 4n mon va
0 hai.

« Bébon.

V6 hat diéu sau khi thu gom s& duoc xtr
1y ngay khi dén trung tim xr Iy. Qua trinh xur Iy
bao gom ép vo dé chiét xuat CNSL va chét thai
sau khi chiét s& 1a ba vo hat diéu. Quy trinh xir
Iy dugc minh hoa nhu Hinh 3.

Vo sé dugc dinh lugng trude khi dua
sang hé thong may ¢ép truc vit. Tai dau ra cua
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hé théng may ép truc vit, co hai san pham phy
1a: CNSL va ba vo. CNSL s& duoc dan dén hai
bo loc, so cép va thir cép, duoc lép dat trong hai
bé ling tam. Tiép theo, CNSL s& duoc bom dén
hé théng loc ly tam dé tach can ra khoi CNSL.
Phén ba v6 s& dugc xur 1y riéng theo yéu cau vé
kinh té va méi truong. Sau d6, CNSL sé& duoc
ddng nhat héa va tach nudc bang qua trinh xur
ly nhiét trong mot thoi gian nhat dinh. CNSL
sau khi xur Iy nhiét s€ dugc lam mat bé‘mg nudc
va khong khi trudc khi duge luu trit trong céc
bon chita va cc cin dau s& duge ddt trong 10
nung chuyén dung CNSL dugc dong goi trong
cac thing flexi dé xuat khau hodc van chuyén
trong cac xe tai chuyén dung dé su dung noi
dia. San pham phu thir hai 1a ba v6 hat diéu s&
dugc bao quan trong kho cho xur 1y.

( VO HAT DIEU ]
[ KHO CHUA |
v
| PHEU CAP LIEU |
| emEubmNHLUGNGCAN |
¥ Vit ciplicu
l—' MAY EP TRUC VIT h
[ CNSL THO ] ( BA VO DIEU ]
v l Vit tai
| BOLOQC CNSL SO CAP | T -
7 | KHU XULY CHAT THAI |
| BOLOC CNSL THU CAP | ¥ Vit cip liéu
¥ Bom | BAO "JUMBO" |
HOAC BE CHUA
| MAYLOCCNSLLYTAM | l

c\xs}_ PA Burde xik I tiép theo. ..
LOC SACH
BE CHLA CNSL
PALQC
¥ Bom

XULYNHIET |

POT rxowalo

BE CHUA CNSL DA
DUGCXU LY NHIET

CNSL THUONG MAI

Hinh 3. Quy trinh xir 1y vo hat diéu.

3. TRICH XUAT, XU LY VA LUU TRU
CNSL

Dau hat diéu CNSL 1a mot chit long

nhon mau nau doé co tinh an mon rat manh &
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duogc chua trong cac ngan cua vo hat diéu,
chiém khoang 20-23% thé tich ctia vo, nghia la
khoang 15% thé tich ctia hat. Dau CNSL chua
nhiéu hop chit phenol mach thing c¢é nhiéu
ung dung cong nghiép (Lin, 2018).

CNSL thu duogc tir qué trinh ép truc vit
lién tuc va dugc luu trit trong cac bon chura:

« MJdi quan tim hang dau cua kho chira CNSL
1a ¢am bao an toan chay nd, vi CNSL rat dé
chay.

* Trudc khi bdo quan, CNSL phai dugc xu
ly ding cach dé dam bao chit lwong khong
bi bién tinh. Néu CNSL khong dugc xtr 1y
nhiét dé loai bo nudc va chuyén hoa axit
anacardic thanh cardanol, theo thoi gian cac
dic tinh cia CNSL ¢6 thé thay doi do qua
trinh 1én men va oxy hoa.

» Khi CNSL khong dugc loc can than, 16p can
dudi dy bé s& day 1én theo thoi gian.

Vi vy, can phai giai quyét cac van dé dat
ra trong luu trir CNSL dé dam bao chat lugng.

Bén hop chét chiém thanh phan 16n nhat
cua CNSL la: anacardic acid, cardanol, cardol,

va 2-methylcardol (Hinh 4) con cac hop chit
khac dugc xem nhu cac thanh phﬁn nhua resin
hodc polymer tap ngudn gbc thyuc vat. Pay la
cac din xuét cta phenol va polyphenol ma tiy
vao phuong phép thu chiét CNSL ciing nhu
ngudn gdc dia phuong, thanh phan cia ching
trong CNSL c¢6 thé khac nhau (Bang 1). Trong
4 hop chat ké trén, 2-methylcardol rat it so
v6i 3 chét kia (<1%). Pang luu y 1a ¢ nhiét o
cao, anacardic acid bi decarboxylate tao thanh
cardanol (Hinh 5) nén khi c6 tac dong nhiét do
cao tir ché bién, thanh phan cia CNSL c6 thé c6
cardanol va cardol chiém dén 70-80% CNSL
(P. P. Kumar et al., 2002). Cardanol va cardol
dugc xem 1a hop chat chinh khi néi dén CNSL
trong cong nghiép.

OH OH
R R
Anacardic acid Cardanol

NN NN N
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D RV Ve e e g
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Cardol 2-methyleardol

Hinh 4. Cdc hop chat chinh trong thanh phan cia
CNSL.

Bdng 1. Thanh phan hop chat chinh trong CNSL thu bang phwong phdp ¢é nhiét do cao va trich ly théng

thuong.
. .£ . . 2-methyl
Phwong phap thu chiet CNSL Anacardic Acid Cardol | Cardanol cardol
Trich ly vo diéu twoi bang dung moi 60-65% 15-20% 10% <1%
Tt vo diéu da rang nong n/a n/a 60-65% n/a
Gia tham khao (USD/Kg) tir nha cung cip
Kumarasamy Industries 0,54
Y (CNSL qua chung cat, chtra 75% cardanol)
Tai'an Health Chemical Co., Ltd. (chua tim théy nha cung cép 6 | 2-3 (95%)
lugng 16n san pham chiét xuat - /a (tir CNSL
Jinan Boss Chemical Industry Co. one ts SHCFI)\ISaIrj chiet xua 5(88}’/25) wa ( )

Cashew Chem India

(CNSL qua chung cét, chira 78% cardanol, 8% cardol)

1,2
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Anacardic acid Cardanol
Hinh 5. Phan vung nhiét phdn decarboxylation cua
anacardic acid tqgo thanh cardanol (180-200°C).

3.1. Chiét tach diu CNSL bing may ép truc
vit

Tai cac co s& san xudt hién nay & Viét
Nam, diau CNSL thé sau khi ép s& duoc ling
tach trong bon loc rdi dua vao 10 dun dé tach
nude. Phan dau sau d6 duoc dua vao bé chira ¢
canh khudy, dun gia nhiét dau dé bdc hoi nuée
va phan huy anacardic acid thanh cardanol.
Mot sb nha may ciing st dung thap chung cat
chan khong dé thu cardanol tir CNSL d3 xir 1y
nhiét.

Vé mit 1y thuyét, sau day 1a mot sb
phuong phép chiét tach CNSL da tung duoc
nghién ctru:

« Phuong phap co hoc: v6 hat dicu dugc dua
vao may ép thuy luc voi ap sudt ép rat cao
nham phd v& cdu trac, ddy CNSL ra khoi
16p ba ran. Cach lam nay don gian, cho phép
thu dugc CNSL véi chét luong cao. Nhung
nhuoc diém 16n 1a mot luong dau dang ké
s€ con lai trong ba (D. J. Garkal, 2014) (A.
Chaudhari et al., 2012). Hoi nudc néng co
thé dugc st dung dé gia ting hiéu suat ép
dau trong may ép truc vit va viéc lam uét vo
diéu khién vo mém hon ciing dugc xem la
hiru ich (S. Vedharaj et al., 2015).

* Phuong phép nhiét: viéc gia nhiét cho vo
diéu khién anacardic acid bi chuyén hoa
thanh cardanol, nén quy trinh nay chi thich
hop néu muc dich thu CNSL 1a ngudn giau
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cardanol. Qua4 trinh chién v6 hat diéu dé thu
dau dugc nghién ctru va tmg dung kha rong
rdi tai An Do (D. J. Garkal, 2014), (James
Mgay et al., 2019).

« Phuong phap trich ly dung méi: rat nhiéu
phuong phap trich ly da dang str dung nhiéu
loai dung moi hitu co da dugc nghién ctru
dé thu duoc dau CNSL nhu petroleum ether,
hexane, cyclohexane, diethyl ether, ethyl
acetate, toluene, ethanol, methanol, acetone,
carbon tetrachloride, dichloromethane va
chloroform (James Mgay et al., 2019). Vi¢c
dung dung mdi cho phép tach duoc nhiéu
CNSL hon khoi 16p vo diéu, tuy nhién
khong phu hop v6i san xuit cong nghiép
vi gi4 thanh cao, do an toan thap, quy trinh
phtc tap, va tap chét 1an vao san pham. Cai
tién hon, mot sb nghién ctru da su dung hoi
nude si€u t6i han hoac CO, si€u toi han dé
trich ly CNSL. Phuong phap CO, si€u toi
han cho phép trich ly dugc CNSL ma van
gilt nguyén thanh phan anarcadic acid vi
nhiét d6 hé thong chi ¢ 31,1°C (J. Y. Philip
et al, 2008).

Tuy vay, dé san xut s6 lugng 16, trong
thuc té thi phuong phap ép co hoc bang may
ép truc vit khong gia nhiét 1a phuong phap phd
bién nhét do hiéu qua, don gian. Hon nira, sau
khi ép co hoc 1ay dau CNSL, ba vo diéu ciing
khong hoan toan kho ki¢t ma con khoang 3-4%
CNSL sét lai trong ciu trac vo, nén dugc ua
chudng lam chét dot do dé bit chay.

a) Nguyén ly va muc dich

Vo diéu con chira ddu CNSL duogc nap
vao phéu nap liéu (hopper) cua may ép truc
vit bang gau tai, bang tai, hodc may xuc thu
cong. May ép truc vit c6 ciu tric thong thudong
dang vit xodn to dan phia cudi ép chit vao vo
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ngoai ¢ cac 16 nho thao dau (Hinh 6). Tryc vit
dugc xoay xoan voi moment xodn rat 16n khién
nguyén lidu lién tuc duge din ra ngoai va dau
bi ép chay ra khoi vo diéu qua vo ép c6 10.

NP

l Barrel

J_T\

i Feed i Compression ,  Metedng
I I I |}

Hinh 6. Cau triic co ban ciia mdy ép truc vit.
b) Cac van dé k¥ thuat

May ép truc vit vo diéu 1a thiét bi co
ban, dé thiét ké va ché tao (Hinh 7). Tuy vy,
nguyén liéu ché tao 13 van dé rat can luu tim vi
CNSL la chét 1ong ¢6 tinh dn mon acid hitu co.
CNSL ciing d& bam dinh cting bui va cac chat
ban khac 1am khu vuc san xuat ciing nhu thiét
bi mét vé sinh hodc bi ket. Vi vay, qua trinh san
xuat khong thé hoan toan lién tuc ma phai cé
giai doan dimg, nghi dé bao dudng thiét bi va
v¢ sinh nha xudng.

Dau CNSL tir may ép con mang nhiéu
can nén can di qua ludi loc dé loai bo can 16n,
vao bon chira thu gom va bom vao thiét bi loc
ly tam. Sau cing, CNSL ciing can duoc xir 1y
nhiét dé thu dau giau cardanol ciing nhu dé loai
nudc.

Thiét bi hoat dong vai tai trong 1on, ép
X04n cuong do cao, vi thé c6 thé dé bi nghet, hu
hong. Pon vi ép CNSL tir vo diéu can phai co
mot xuong co khi phuc vu viéc bao dudng va
stra chira.

Hinh 7. Mét tram mdy ép dau CNSL dwoc thiét ké
véi hé thong cap liéu kép.

¢) Uu diém

- Thiét bi don gian, dé ché tao, tuong
doi hiéu qua.

- San xuét duogc khoi luong 16n.
d) Nhuoe diém

- Thyc té san xuat doi hdi cong tac vé
sinh, an toan cao. Qua trinh v¢ sinh c6 thé can
dung dung moi.

- Yé&u cau cao ve vat liéu che tao.
- Can c6 xuong co khi phuc vu hau can.
e) Deé xuat giii phap cu thé

Thiét bi ép truc vit vé hat diéu nén chon
loai ¢6 nang suit nho, khoang trén dudi 01 tan/
gid. Dung nhiéu thiét bi nho phdi hop thi an
toan hon dung it thiét bi 16m vi giam muc do
phai dimg hoat dong dé sira chita, bao tri.

Néu mot nam hoat dong 310 ngay, mdt
ngay hoat dong 10 tiéng, thi néu vi du mot trung
tam can xur Iy khoang 200 tin vo diéu/ngay, sd
thiét bi can lap dat 1a 20 may voi nang sut mdi
may 1a 01 tan/gio (Hinh 8).
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Céac may duoc xép hang ngang sao cho
dau CNSL duogc thu gom chay vao mot mang
chung, bi vo hat diéu duoc dua vao cling biang
tai dé chuyén sang khu xir 1y ba.

T mang thu gom, diu CNSL duoc
chay vao mot bé trung chuyén, di qua 16p ludi
loc dé loai bo cac ba to. Sau d6, dau lai duoc
bom sang bé trit tam trudc khi bom di ly tAm va
xtr Iy hodc stir dung sau.

Hinh 8. Mot nha may chiét xudt dau CNSL duwoc
thiét ke hoan chinh.

4. KET LUAN

Viée chiét xuat CNSL tir vo hat diéu
lam giam tac hai ciia n6 ddi voi méi truong.
Dau CNSL 12 mot chit 16ng mau nau d6 co
tinh 4n mon rat cao chira trong cac ngin ctia vo
diéu, va chiém khoang 20 dén 23% thé tich cua
v6. N6 chira nhiéu hop chat phenol mach thing
c¢6 cac tng dung cong nghiép khac nhau. Diéu
nay mang lai cho CNSL nhiéu gia trj hon so voi
vo hat diéu trén thi truong qudc té.

Nghién ctru nay cho thay chiét xut
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CNSL thu duoc hai san phdm phuy 1a ddu CNSL
va ba nham nang cao gia tri ciia vo diéu nguyén
licu. Ty 1¢ vo hat diéu tur qué trinh ché bién
diéu, chiém 53,7% san lugng ché bién trong
nuée (1.073.281 tan), dugc thu gom va ché
bién boi cac nha may danh riéng cho viéc khai
thac CNSL véi cong suét t6i thiéu 200 tin vo
diéu nguyén liéu/ngay. Hoat dong khai thac ctia
CNSL doi hoi thiét bi nang, nhiéu dién va rat 6
nhiém.

Tai Viét Nam, mo hinh bao gom xir 1y
v6 dé tach CNSL, trude day da co6 mot sb cong
ty thir nghiém va sau d6 tir bo, va vén tiép tuc
truyén cam htng cho nhimg ngudi khéac tich
hop né vao ké hoach kinh doanh ctia ho nham
muc dich kiém thém thu nhap thong qua viée
xuat khau CNSL ra thi trudng qudc té, dic biét
1a An D6 va cac nude chau Phi.

Hoat dong kha thi cua thiét bi chiét xut
CNSL trong céc diéu kién chét lugng va an
toan dugc yéu cau dit ra mot ngudng cong suit
nhét dinh, nhu diéu kién & Viét Nam véi cong
suat trung binh 1a 200 tan vo/ngay.

Loi cam on:

Nghién ctru ndy nam trong du 4n tién
kha thi: Thiét ké, xdy duyng va van hanh thi
diém trung tim thu hoi vo hat diéu (CVC) tai
Yamoussoukro, B& Bién Nga dugc thuc hién
boi nhoém nghién cuu thudc Truong Pai hoc
Bach Khoa, Dai hoc Quéc gia Thanh phé Ho
Chi Minh. Chung t6i xin cdm on Truong Dai
hoc Bach Khoa, Pai hoc Qudc gia Thanh phd
H6 Chi Minh da hd tro thoi gian, phuong tién
va co sO vt chit cho nghién ciru nay. %
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